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tyrosine hydroxylase deficiency
Tyrosine hydroxylase (TH) deficiency is a disorder that primarily affects movement, with
symptoms that may range from mild to severe.

The mild form of this disorder is called TH-deficient dopa-responsive dystonia (DRD).
Symptoms usually appear during childhood. Affected individuals may exhibit unusual
limb positioning and a lack of coordination when walking or running. In some cases,
people with TH-deficient DRD have additional movement problems such as shaking
when holding a position (postural tremor) or involuntary upward-rolling movements of
the eyes. The movement difficulties may slowly increase with age but almost always get
better with medical treatment.

The severe forms of TH deficiency are called infantile parkinsonism and progressive
infantile encephalopathy. These forms of the disorder appear soon after birth and are
more difficult to treat effectively.

Babies with infantile parkinsonism have delayed development of motor skills such as
sitting unsupported or reaching for a toy. They may have stiff muscles, especially in
the arms and legs; unusual body positioning; droopy eyelids (ptosis); and involuntary
upward-rolling eye movements. The autonomic nervous system, which controls
involuntary body functions, may also be affected. Resulting signs and symptoms can
include constipation, backflow of stomach acids into the esophagus (gastroesophageal
reflux), and difficulty regulating blood sugar, body temperature, and blood pressure.
People with the infantile parkinsonism form of the disorder may have intellectual
disability, speech problems, attention deficit disorder, and psychiatric conditions such
as depression, anxiety, or obsessive-compulsive behaviors.

Progressive infantile encephalopathy is an uncommon severe form of TH deficiency. It
is characterized by brain dysfunction and structural abnormalities leading to profound
physical and intellectual disability.

Frequency

The prevalence of TH deficiency is unknown.

Genetic Changes

Mutations in the TH gene cause TH deficiency. The TH gene provides instructions for
making the enzyme tyrosine hydroxylase, which is important for normal functioning
of the nervous system. Tyrosine hydroxylase takes part in the pathway that produces
a group of chemical messengers (hormones) called catecholamines. Tyrosine
hydroxylase helps convert the protein building block (amino acid) tyrosine to a



catecholamine called dopamine. Dopamine transmits signals to help the brain
control physical movement and emotional behavior. Other catecholamines called
norepinephrine and epinephrine are produced from dopamine. Norepinephrine and
epinephrine are involved in the autonomic nervous system.

Mutations in the TH gene result in reduced activity of the tyrosine hydroxylase enzyme.
As a result, the body produces less dopamine, norepinephrine and epinephrine. These
catecholamines are necessary for normal nervous system function, and changes in
their levels contribute to the abnormal movements, autonomic dysfunction, and other
neurological problems seen in people with TH deficiency.

Inheritance Pattern

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.

Other Names for This Condition

• autosomal recessive infantile parkinsonism

• Segawa syndrome, autosomal recessive

• TH deficiency

• TH-deficient DRD

Diagnosis & Management

These resources address the diagnosis or management of TH deficiency:

• GeneReview: Tyrosine Hydroxylase Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1437

• Genetic Testing Registry: Segawa syndrome, autosomal recessive
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1854299/

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html
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• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

Additional Information & Resources

MedlinePlus

• Health Topic: Autonomic Nervous System Disorders
https://medlineplus.gov/autonomicnervoussystemdisorders.html

• Health Topic: Dystonia
https://medlineplus.gov/dystonia.html

Genetic and Rare Diseases Information Center

• Tyrosine hydroxylase deficiency
https://rarediseases.info.nih.gov/diseases/1902/tyrosine-hydroxylase-deficiency

Additional NIH Resources

• National Institute of Neurological Disorders and Stroke: Dystonias Fact Sheet
https://www.ninds.nih.gov/Disorders/All-Disorders/Dystonias-Information-Page

Educational Resources

• Disease InfoSearch: Segawa syndrome, autosomal recessive
http://www.diseaseinfosearch.org/Segawa+syndrome%2C+autosomal
+recessive/6484

• MalaCards: tyrosine hydroxylase-deficient dopa-responsive dystonia
http://www.malacards.org/card/tyrosine_h
ydroxylase_deficient_dopa_responsive_dystonia

• Orphanet: Autosomal recessive dopa-responsive dystonia
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=101150

Patient Support and Advocacy Resources

• Bachmann-Strauss Dystonia and Parkinson Foundation
http://www.dystonia-parkinson.org/

• Dopa-Responsive Dystonia Ireland
http://www.dystonia.ie/site/

• Dystonia Medical Research Foundation
https://www.dystonia-foundation.org/what-is-dystonia/forms-of-dystonia/dopa-
responsive-dystonia
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• National Organization for Rare Disorders (NORD): Dystonia
https://rarediseases.org/rare-diseases/dystonia/

• National Organization for Rare Disorders (NORD): Tyrosine Hydroxylase
Deficiency
https://rarediseases.org/rare-diseases/tyrosine-hydroxylase-deficiency/

GeneReviews

• Tyrosine Hydroxylase Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1437

Genetic Testing Registry

• Segawa syndrome, autosomal recessive
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1854299/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+d
eficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR
+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR
+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th
+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh
%5D+AND+%22last+3240+days%22%5Bdp%5D

OMIM

• SEGAWA SYNDROME, AUTOSOMAL RECESSIVE
http://omim.org/entry/605407

Sources for This Summary

• Furukawa Y, Kish SJ, Fahn S. Dopa-responsive dystonia due to mild tyrosine hydroxylase
deficiency. Ann Neurol. 2004 Jan;55(1):147-8.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/14705130

• Furukawa Y. Update on dopa-responsive dystonia: locus heterogeneity and biochemical features.
Adv Neurol. 2004;94:127-38. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/14509665

• GeneReview: Tyrosine Hydroxylase Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1437

• Hoffmann GF, Assmann B, Bräutigam C, Dionisi-Vici C, Häussler M, de Klerk JB, Naumann M,
Steenbergen-Spanjers GC, Strassburg HM, Wevers RA. Tyrosine hydroxylase deficiency causes
progressive encephalopathy and dopa-nonresponsive dystonia. Ann Neurol. 2003;54 Suppl 6:
S56-65.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/12891655

page 4

https://rarediseases.org/rare-diseases/dystonia/
https://rarediseases.org/rare-diseases/tyrosine-hydroxylase-deficiency/
https://www.ncbi.nlm.nih.gov/books/NBK1437
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1854299/
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28tyrosine+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28th-deficient+drd%5BTIAB%5D%29+OR+%28autosomal+recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28recessive+dopa-responsive+dystonia%5BTIAB%5D%29+OR+%28th+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
http://omim.org/entry/605407
https://www.ncbi.nlm.nih.gov/pubmed/14705130
https://www.ncbi.nlm.nih.gov/pubmed/14509665
https://www.ncbi.nlm.nih.gov/books/NBK1437
https://www.ncbi.nlm.nih.gov/pubmed/12891655


• Pearl PL, Capp PK, Novotny EJ, Gibson KM. Inherited disorders of neurotransmitters in children
and adults. Clin Biochem. 2005 Dec;38(12):1051-8. Epub 2005 Nov 18. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16298354

• Pearl PL, Taylor JL, Trzcinski S, Sokohl A. The pediatric neurotransmitter disorders. J Child Neurol.
2007 May;22(5):606-16. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/17690069

• Verbeek MM, Steenbergen-Spanjers GC, Willemsen MA, Hol FA, Smeitink J, Seeger J, Grattan-
Smith P, Ryan MM, Hoffmann GF, Donati MA, Blau N, Wevers RA. Mutations in the cyclic
adenosine monophosphate response element of the tyrosine hydroxylase gene. Ann Neurol. 2007
Oct;62(4):422-6.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/17696123

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/tyrosine-hydroxylase-deficiency

Reviewed: April 2009
Published: February 14, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 5

https://www.ncbi.nlm.nih.gov/pubmed/16298354
https://www.ncbi.nlm.nih.gov/pubmed/17690069
https://www.ncbi.nlm.nih.gov/pubmed/17696123
https://ghr.nlm.nih.gov/condition/tyrosine-hydroxylase-deficiency

